Background: Numerous studies have demonstrated an association between social support and health, almost regardless of how social support and health have been conceptualised or measured. Even so, the issue of causality has not yet been sufficiently addressed. This issue is particularly challenging for mental health problems such as depressive symptoms. The aim of the present study is to longitudinally assess structural and functional aspects of social support in relation to depressive symptoms in men and women, through a series of competing causal models that, in contrast to many other statistical methods, allow for bi-directional effects. Methods: Questionnaire data from the Northern Swedish Cohort (n = 1001) were utilised for the years 1995 (age 30) and 2007 (age 42). Associations were analysed by means of gender-specific structural equation modelling, with structural and functional support modelled separately. Results: Both structural and functional support were associated with depressive symptoms at ages 30 and 42, for men and women alike. A higher level of support, particularly functional support, was associated with a decrease in depressive symptoms over time among men. Among women, there were bi-directional effects of social support and depressive symptoms over time. Conclusion: Concerning social support and health, the social causation hypothesis seems relevant for men whereas, for women, the associations appear to be more complex. We conclude that preventive and health promoting work may need to consider that the presence of depressive symptoms in itself impedes on women's capability to increase their levels of social support.
Introduction

T
here is extensive research on the association between social support and health across a range of fields that use different definitions and measures of social support. Many differentiate between a structural and a functional component. 1 Structural support reflects the individual's integration in the social context, ranging from the societal and community level to interpersonal relationships. Measures of structural support typically encompass the number and frequency of social contacts, as well as participation and engagement in organisations and networks. Functional support deals with the content of social interaction in terms of the amount and types of provision (e.g. being able to confide in someone or having someone who provides love and care) that stem from social relationships. 2 Functional support can be measured as received or perceived by the individual, where the latter has been more consistently linked to health outcomes. 3 Similarly, measures of health vary greatly across studies, from subjective well-being 4 and quality of life 5 to all-cause mortality 6, 7 and cause-specific mortality. 8, 9 Research into social support and health is characterised by conceptual and empirical ambiguity. However, the fact that relatively dissimilar studies have arrived at the same conclusionan association between social support and health-could be taken as indicative of the universal nature of this association. 2 A more pressing matter is the notion that low support leads to poor health. 10 Making such inferences about causality is problematic given that most studies are cross-sectional. The issue of causal direction is particularly challenging for mental health problems such as depressive symptoms. Studies have found a negative correlation between social support and depressive symptoms. [11] [12] [13] However, while low social support may cause psychological distress (social causation), it is also plausible that individuals who suffer from distress withdraw from social interaction (social selection).
14 Advancing the understanding of the association between social support and depressive symptoms requires studies based on longitudinal data. 15 In a systematic review on this topic, nearly all included studies showed effects of social support on depressive symptoms, also after taking initial levels of depression into account. 13 Only one study in that review assessed the social causation and selection models simultaneously, which showed that higher levels of (functional) support was an antecedent of depressive symptoms among women whereas, among men, low levels of support appeared to be a consequence of depressive symptoms. 16 The review identified that social support seems to play different roles in relation to depression for men and women. 13 This conclusion along with a well-documented gender pattern in depression and depressive symptoms, 17 underpin our decision to assess the associations between social support and depressive symptoms separately for men and women.
The present study aims to longitudinally assess structural and functional aspects of social support in relation to depressive symptoms in men and women, through a series of competing causal models that, in contrast to many other statistical methods, allow for bi-directional effects.
Methods
Data
Data were drawn from the Northern Swedish Cohort 18 which consists of all individuals who attended their final year of compulsory school in 1981 (age 16), in a medium-sized industrial town in Northern Sweden (n = 1083). The cohort was followed-up in 1983, 1986, 1995 and 2007 . The current study utilises the questionnaire data from 1995 (Time 1, age 30) and 2007 (Time 2, age 42). Of the original cohort, 92.4% (all, n = 1001; men, n = 519, women, n = 482) participated in those two waves of data collection.
Variables
Social support was assessed at Time 1 (T1) and Time 2 (T2) through items belonging to two subscales derived from the Interview Schedule for Social Integration (ISSI). 19 The ISSI has been found to have satisfactory validity and reliability. 20, 21 The first subscale was the Availability of Social Integration (AVSI) which reflects structural aspects of social support through four questions: 'How many people who share your interests do you know and have contact with?'; 'How many people do you know that you meet or talk to during a week?'; 'How many friends do you have who can visit you in your home and feel ''at home''?'; and 'How many people can you speak openly with?' For each of these questions, the response options were: 'None' (1), '1-2' (2), '3-5' (3), '6-10' (4), '11-15' (5) and 'More than 15' (6). Functional aspects of social support was captured through the second subscale, Availability of Attachment (AVAT), which includes the following five statements: 'There is someone special who I really feel supports me'; 'There is someone special who is close to me'; 'Others appreciate what I do for them'; 'There are people around me whom I easily can ask for favours'; 'There are other persons outside my family that are close to me and that I can turn to in times of hardship'. The response options were: 'Disagree completely' (1); 'Disagree' (2), 'Agree' (3) and 'Agree completely' (4).
Depressive symptoms were measured at T1 and T2 through six items: sleeping problems, poor appetite, general tiredness, feeling sad and down, being dejected about the future and concentration difficulties. Based on the mean value of these items, a scale was computed ranging from 0 to 2, where a higher value indicated a higher symptom load. This scale has shown acceptable factor structure fit and internal consistency for each time point and is invariant across time. Given that all included items correspond to the nine criteria for major depressive disorder according to the DSM 5, content validity can be considered high. 22 Since earlier research has shown clear socioeconomic patterning in both social support 23 and depressive symptoms, 24 three indicators of socioeconomic status were included as control variables at T1: educational level (five levels ranging from compulsory to postgraduate education), cash margin (reflecting the ability to come up with money for unexpected expenses within one week, coded as yes or no), and gainful employment (current status, coded as yes or no).
Statistical analysis
Associations were analysed by means of structural equation modelling (the variance-covariance matrices will be made available upon request). The structural and the functional aspects of social support were analysed as latent constructs in separate models (a joint model was tested but did not converge because of the complexity of such a model). The factor loadings of the items were constrained to be equal across the two time points. The error terms were allowed to be correlated over time (e.g. the error term for 'share interests' at T1 and the error term for 'share interests' at T2). Missing data (ranging between 0 and 2% across the study variables) were handled by the full information maximum likelihood (FIML) method. Since the distribution of depressive symptoms was slightly non-normal, another estimation method based on asymptotic distribution free (ADF) was tested but produced the same results. Therefore, we chose to proceed with FIML estimation.
Four competing models were tested to evaluate the directionality of the associations between social support and depressive symptoms over time. The baseline model (A) included auto-regressive effects (i.e. stability of measurements over time) and associations between social support and depressive symptoms at each time point (i.e. cross-sectional correlations). The second model (B) extended this by incorporating the effect of social support at T1 on depressive symptoms at T2 (social causation). In the third model (C), this path was replaced by the effect of depressive symptoms at T1 on social support at T2 (social selection). The fourth model (D) combined all paths, thus examining the bi-directional effects of social support and depressive symptoms over time (both causation and selection).
Model selection was based on the combined use of various model fit indices and information criteria: 25 the standardised root mean square residual (RMSEA), which should be close to or below 0.06, as well as the comparative fit index (CFI) and the Tucker-Lewis index (TLI), which both should be close to or above 0.95. 26 Information criteria included the Akaike information criterion (AIC) and the Bayesian information criterion (BIC). For each criterion, the model that yields the lowest value in comparison to the other models should be favoured. 27 Chi-square difference tests were used to compare the fit of hierarchically nested models. Associations were modelled separately for men and women. A sensitivity analysis supported this decision as there were statistically significant gender differences in most parameters (data not shown).
The study has received approval from the ethical boards at Uppsala University and Umeå University.
Results
Descriptive statistics for the measures of social support and depressive symptoms are shown in Table 1 . In general, there are negligible mean differences between T1 and T2, for men and women alike. There are some tendencies for structural support to decrease and for functional support to increase from T1 to T2, but few changes are statistically significant. At both time points, men report slightly higher levels of structural support (particularly for 'Share interests' and 'Meet and talk') whereas women report higher levels of functional support (especially in terms of 'Support', 'Closeness', and 'Help') and more depressive symptoms. Table 2 shows the goodness-of-fit statistics for the competing models for social support and depressive symptoms in men and women. With regard for structural support for men, the choice is between Model A and Model B. Model A has the lowest value for BIC and, according to the chi-square difference tests, none of the other models have a statistically significantly better fit. Still, Model B is selected since it shows better fit in terms of all other statistics (lower values for RMSEA and AIC, as well as higher values for CFI and TLI). Concerning structural support for women, the statistics for Model C and Model D show the best fit. The decision is here guided by the same logic as for men: although Model C has the lowest value for BIC and none of the remaining models are significantly better, Model D is chosen because of its better fit in terms of RMSEA, CFI, TLI, and AIC. In comparison to structural support, the picture is much clearer for functional support. For men, the model fit statistics indicate that Model B provides the best fit for the data, whereas for women, Model D has the best fit according to all statistics. Figure 1a displays the results from Model B for men and Model D for women regarding structural support. This type of support seems to be stable over time (men: 0.58, women: 0.60) whereas moderate stability is seen for depressive symptoms (men: 0.41, women: 0.36). Significant correlations between structural support and depressive symptoms are present at both T1 (men: À0.26, women: À0.24) and T2 (men: À0.30, women: À0.31). With regard to the cross-lagged paths, there is a weak (and statistically non-significant) negative effect of structural support at T1 on depressive symptoms at T2 (men: À0.09, women: À0.09). Moreover, among women, there is a statistically significant negative effect of depressive symptoms at T1 on structural support at T2 (À0.16).
As shown in figure 1b , the measure of functional support is stable over time for men (0.51) but less so for women (0.39). Moderate stability is shown for depressive symptoms (men: 0.37, women: 0.31). Statistically significant correlations between functional support and depressive symptoms are present at both T1 (men: À0.33, women, À0.41) and T2 (men: À0.35, women: À0.35). There is a negative and statistically significant effect of functional support at T1 on depressive symptoms at T2 for men (À0.18) and women (À0.16). For women, there is also an effect of depressive symptoms at T1 on functional support at T2 (À0.17).
Discussion
The mean level of depressive symptoms remained largely unchanged from age 30 to age 42 which corresponds to earlier studies showing a peak among young adults, lower levels across middle adulthood and a rise among older adults. 28, 29 With regard to social support, people Note: Goodness-of-fit statistics (n = 1001). All models include control variables at T1 as well as correlated error terms. Preferred model in bold. Estimates indicating either absolute or relative best fit in italics. 1 Only auto-regressive effects and cross-sectional correlations. 2 Social support at T1 predicts depressive symptoms at T2. 3 Depressive symptoms at T1 predict social support at T2. 4 Social support and depressive symptoms have bi-directional effects across time. tend to strive to increase the size and diversity of their social networks throughout adolescence and young adulthood, followed by a focus on fewer and higher-quality relationships during and after middle adulthood. 30 Accordingly, a reasonable expectation would be a decline in structural support, parallel to an increase in functional support, between ages 30 and 42. However, while most of the changes in mean values across the two time points went in that direction, few of these differences reached statistically significant levels.
The results showed statistically significant correlations between social support and depressive symptoms at both age 30 and 42. This is consistent with previous studies demonstrating associations of similar magnitude across a wide range of age groups. 13 It should be noted that the descriptive analysis showed rather consistent gender differences in the distribution of social support: men perceived higher levels of structural support whereas women reported higher levels of functional support and depressive symptoms. This is largely in line with existing theories and empirical evidence: while women tend to have larger social networks than men and also perceive and receive more provisions from their social contacts, [31] [32] [33] there seems to be an age effect reflecting that active parenting may temporarily delimit women's social networks. 34 Women also reported more depressive symptoms compared with men, a finding that has been widely documented. 35 Despite this, the correlations between support (structural and functional) and depressive symptoms were of the same size for men and women. This result adds to the heterogeneity of past research which has provided mixed evidence regarding gender differences: while some report significant relationships between social support and depressive symptoms among both genders, some have found associations only for women but not among men, while others identified the exact opposite pattern. 13 The social causation model provided the best fit for men, meaning that a higher level of social support is associated with a decrease in depressive symptoms over time among men. This was more evident for functional support than for structural support. Among women, the associations between social support and depressive symptoms over time can best be described as bi-directional: changes in levels of social support affect changes in depressive symptoms and vice versa. Hence, among men, the results are largely consistent with the vast amount of research that has established longitudinal effects of social support on depressive symptoms. 13 Had the current study not been able to incorporate bi-directional effects in the statistical models, the same conclusion would have been drawn for women. This was also the case in a recently published study based on the same data material pointing to the effect of social support on symptoms of depression and anxiety, among both genders. 36 The gender differences can be interpreted in several ways. Depression symptoms of social withdrawal tend to be more prominent in women compared with men which could explain ÃÃÃ P < 0.001, ÃÃ P < 0.01, Ã P < 0.05. For sake of clarity, the control variables (educational level, cash margin and gainful employment at T1) and error terms have been omitted from the figure. All factor loadings for the latent constructs are statistically significant (P < 0.05) why a selection effect was identified among women only. Gender norms and expectations may also imply that social support has different implications. For example, according to contemporary social norms, women are expected to undertake 'relational work' to a higher degree than men. It is therefore possible that social relationships not only involve support but can also be straining, plausibly more so for women than for men. 37 Comparing our results to the study by Pettit et al. 16 is not entirely straight-forward since the two studies are still quite different. For example, their study was based on a sample of emerging adults (age [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] , included a rather different measure of functional support (perceived fulfilment of support by family members), and analysed data by means of latent growth modelling over eight time points. Taken together, this may be why they reached somewhat different results: social selection was present for men whereas the social causation model provided the best fit for women.
Strengths and limitations
A major strength of this study is the prospective cohort material with detailed and repeated measurements of social support and depressive symptoms. Moreover, there was almost no loss to follow-up. The structural equation modelling made it possible to use latent constructs of social support, to account for measurement stability over time, and to make empirically grounded decision between the models. Some limitations of the study should nonetheless be discussed. Model selection was based on a composite assessment of model fit statistics and information criteria that were not entirely consistent-and the differences were overall small. Consequently, the longitudinal effects of structural support on depressive symptoms should be interpreted with some caution. The long time span between data points (12 years) is also likely to have contributed to the overall relatively weak associations.
The operationalisation of the key concepts differs slightly from previous studies. The measure of structural support included more functional content than is standard. Yet, the current study found satisfactory reliability for the ISSI subscales and when performing a factor analysis (data not presented); structural and functional support clearly fell into separate dimensions. Although the scale of depressive symptoms has been shown to have satisfactory psychometric properties, 22 one should remember that it was neither developed as a screening or diagnostic tool, nor has it been clinically evaluated.
Other potential problems with self-reported measurements are positive and negative affectivity; 38 individuals' assessments of their social support and mental health may to some extent be contingent upon their mood state. It implies that individuals in a positive mood state would rate higher support levels and report less depressive symptoms than individuals in a negative mood state. This could possibly cause an overestimation of the strength of the associations between social support and depressive symptoms.
Practical implications
Previous research has concluded that interventions aiming at strengthening social support have been largely unsuccessful. One proposed, albeit not extensively explored, explanation has been the process of social selection. 39 Because we simultaneously assessed both social causation and social selection regarding the relationship between social support and depressive symptoms our findings can be valuable in designing health promotion work. Further, the current study showed that gender is an important stratifying mechanism in the longitudinal relationships between social support and depressive symptoms. While strengthening structural and, particularly, functional support may be one way forward in reducing depressive symptoms among both genders, preventive and health promoting work may need to consider that the presence of depressive symptoms may in itself impede on women's capability to increase their levels of social support.
Both structural and functional support were associated with depressive symptoms at ages 30 and 42, for men and women alike. A higher level of support, particularly functional support, was associated with a decrease in depressive symptoms over time among men. Among women, there were bi-directional (i.e. mutual) effects of social support and depressive symptoms over time. Preventive and health promoting work may need to consider that the presence of depressive symptoms in itself impedes on women's capability to increase their levels of social support.
